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The study of psychology in general is a multi-dimensional discipline and has been defined as 'the science of animal and human behaviour'. In this respect, psychology is more concerned with functions of the body as they affect the behaviour of the whole person rather than as separate from the total behaviour. The psychology of skill acquisition then is the field of knowledge concerned with the scientific study of skilled performance and learning of the whole individual. Such behaviour need not necessarily take place in the gymnasium or on the field of sport but in any situation where man meets the environment with skill and precision, e.g., in industry or outer space. The assumption is that the same principles or 'laws' underlie skilled performance regardless of the setting in which the individual performs.
This brings us to the definition of skill. The psychological definition is not quite the same as that used, for example, in industry, where the skilledunskilled continuum is generally fixed by the amount of time necessary to learn a job. A more stringent definition than this is adopted, e.g.:
. . a complex, intentional action involving a whole chain of sensory, central and motor mechanisms which through the process of learning have come to be organised and co-ordinated in such a way as to achieve predetermined objectives with maximum certainty. (Morris & Whiting, 1971 In attempting to understand skill learning in terms of the model described above it is important to appreciate that there is a maximum limit to the amount of information a person can process in a given time. We say that man has a limited channel capacity, which is reached when increasing the amount of information input does not lead to further increases in the amount transmitted. This is reflected for example in the well known inverted -'U' relation between stress and performance. In the early stages of learning the individual's processing capacity is constantly being put to the test. In a ball game situation for example, the learner has to contend with information in the form of ball flight, on-rushing opponents, possible moves after ball acquisition crowd noise and possibly even a plane passing overhead. Most of this information will be irrelevant whilst some of it will be important and so one of his tasks will be to somehow discard the irrelevant information and concentrate only on the important cues. One way he can do this is to selectively attend to the important information. This is learned ability and is possible because of a 'filter' mechanism somewhere in the central nervous system which can block unattended information. The situation is similar to a crowded room where above all other conversations only one has to be concentrated on.
In order to minimise the amount of information processed then, which is especially critical in time-stressed situations, the learner must acquire an ability to selectively attend to the right sorts of information. At the same time of course he must learn to ignore the irrelevant information. This is where the teacher or coach can play a fundamental role; by informing the learner what is, and what is not important information in the display. It presupposes that he knows what are the important perceptual cues and this knowledge is probably gained only by being thoroughly conversant with the skill. It is also important to realise that different cues may be important depending on the stage of skill acquisition. One generalisation from the literature is that in many skills, as learning progresses there is a decreased reliance on visual cues in favour of internal, kinesthetic cues. This is observed in basketball for example where in the early stages visual attention is directed mainly to the ball. Whilst this kind of attentional behaviour is obviously wrong in terms of efficient performance it may be a necessary stage of learning. If Another limitation of early learning will be an inability to perform not only correct movement patterns but correct movement patterns in response to particular environmental situations. This is because there is so much uncertainty about the appropriate response. Early learning is consequently a period when there is much stimulus uncertainty and response uncertainty, and it is not surprising therefore that with such a high processing load many gross errors are made.
As practice continues the learner's knowledge of important cues increases as does his ability to sequence component parts of the skill correctly. The amount of unnecessary information processed thus diminishes and selected responses are more appropriate to the stimulus situation. The learner can thus apportion more processing capacity to dealing with stimuli and responses in the future, i.e., adopt anticipatory behaviour. Such behaviour is highly beneficial but is only possible because of the regularity within the environment. Many aspects of the environment convey little information which will be useful in controlling skilled behaviour because they tell the performer something he already knows. Examples of such regularities or constants are, ball-flight, shape of pitch, team organisation etc. Thus, for example, the individual who through exposure to many similar situations has learned the predictable nature of ball-flight does not have to monitor continually the flight of a ball about to be caught because once the initial characteristics of the ball's flight have been recognised, the remaining flight is redundant. He does not therefore need to react to every bit of information, he only has to 'abstract the constants' and on this basis predict future states. Prediction is thus an important feature of skilled performance. In fact it is a necessary prerequisite for otherwise if the performer only acted upon immediate information, because of reaction time limitations his behaviour would be very erratic and inefficient. Thus if the ball catcher decided to close his hand upon ball contact, his grasp would always be one reaction time too late. Anticipatory behaviour also allows the performer to deal with immediate uncertainty in the display during the prediction interval. For example, the full-back awaiting a descending ball might make a rough estimate of its velocity, then effect a brief appraisal of the on-rushing opposition before directing his vision back to the ball. It is this kind of behaviour which leads to the smoothness and timing which is so characteristic of highly skilled performance.
Prediction then, can greatly reduce the amount of information which has to be processed, and, as a result, the more predictable a given situation then the easier it is for the performer to meet the demands of that situation. It is in the interests of the opposition then to make that situation as unpredictable as possible. This could be done by developing within the game many strategies, adopting unfamiliar tactics or making particular plays very similar to others with the object of 'fooling' the opposition. Feinting and dummying are instances where uncertainty is created in apparently predictable situations. Such moves, where the opposition is 'caught on the wrong foot' has further disadvantages than just creating uncertainty. This is because having made an incorrect movement it takes longer than a simple reaction time to correct that movement. This follows because it takes the translatory systems time to 'clear' before they can deal with another stimulus. We say that the individual is caught in a refractory state.
As the performer acquires competency in the skill his ability to predict future moves by the opposition will have increased and he will be able to anticipate not only immediate plays but whole patterns of plays and their possible outcomes. This ability coupled with his ability to selectively attend to only the important cues in the display ensures that the display is now one in which there is very little uncertainty. The player thus appears to be operating at an almost automatic level, and, as the saying goes, has 'all the time in the world'.
In summary then, I have briefly described how the human being can be viewed as a processor of information and how skill acquisition can be thought of as the gradual reduction of uncertainty. Whilst I have
